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(57) [Abstract] 

[Purpose] To improve an aperture ratio and to enlarge an 
alignment margin of upper and lower substrates. 
[Constitution] This liquid crystal display device includes: 
a transistor array substrate 1, in which data lines 5 and gate 
lines are disposed to intersect each other through an interlayer 
insulating film 7 on a transparent substrate 4 and a pixel 
electrode 9 and a thin film transistor are provided in a matrix 
at the point of intersection; and a counter substrate 2 disposed 
opposite to the substrate 1 through a liquid crystal layer 3. 
The transistor array substrate 1 is provided with a light 
shielding pattern 11 wider than the data line 5, which is disposed 
under the data lines 5 through the interlayer insulating film 
7, and the counter substrate 2 is provided with a black matrix 
15 having an opening corresponding to the pixel region. 

[Claims ] 

[Claim 1] A transistor array substrate, in which a data 
line and a gate line are disposed to intersect each other through 
an interlayer insulating film on a transparent substrate, and 
a pixel electrode and a thin film transistor for switching it 
are provided in pixel regions partitioned by the data lines 
and the gate lines in a matrix, characterized in that a light 
shielding pattern wider than the data line is disposed under 
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the data lines through the interlayer insulating film. 

[Claim 2] A liquid crystal display device, comprising: 
a transistor array substrate in which a data line and a gate 
line are disposed to intersect each other through an interlayer 
insulating film on a transparent substrate, and a pixel electrode 
and a thin film transistor are provided in an intersecting part 
thereof in a matrix; and a counter substrate disposed opposite 
to the transistor array substrate through a liquid crystal layer, 
wherein the transistor array substrate is provided with a light 
shielding pattern wider than the data line, which is disposed 
under the data lines through the interlayer insulating film, 
and the counter substrate is provided with a blackmatrix having 
an opening corresponding to the pixel region. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

This invention relates to a transistor array substrate 
and a liquid crystal display device using it. 
[0002] 
[Prior Art] 

In a general liquid crystal display device using a 
transistor array substrate, data lines for supplying an image 
signal to a transparent substrate and gate lines for supplying 
a scan signal are disposed like a grid, liquid crystal is enclosed 
between a substrate where the respective pixel regions are 
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portioned and formed and a counter substrate where a common 
electrode is formed on a transparent substrate, and the potential 
applied between the common electrode and a pixel electrode of 
each pixel region is controlled to vary the alignment state 
of liquid crystal in every pixel region. 
[0003] 

In this type of liquid crystal display device, in order 
to heighten the brilliancy of a display in every pixel, a light 
shielding black matrix is formed corresponding to a boundary 
region between the pixel regions on the counter substrate where 
the common electrode is formed, and two substrates are disposed 
to opposite each other so that the black matrix is located in 
the boundary region between the pixel regions. In this case, 
when positional shifting is caused between the boundary region 
between the pixel regions and the black matrix, the quality 
of display is deteriorated. Therefore, a margin (an allowable 
dimension) is given to the width of the black matrix, thereby 
preventing the occurrence of the above positional shifting. 
Such widening of the blackmatrix to have a margin causes lowering 
of an aperture ratio in a pixel region (the area ratio of a 
display enable region) , resulting in the problem of hindering 
the improvement in display quality. 
[0004] 

Therefore, it has been proposed that the black matrix 
is formed on the transistor array substrate side as well to 
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form a double light-shielding structure, whereby positional 
shifting between the boundary region between the pixel regions 
and the black matrix is prevented to set the width of the black 
matrix to the minimum width (e.g. page 135 to 137 of ."Flat Panel 
Display 1995" issued by NIKKEI BP Corp) . 
[0005] 

Fig. 3 is a sectional view taken in the direction of 
intersecting perpendicularly to a data line 5 of the conventional 
liquid crystal display device having a double light-shielding 
structure. As shown in the drawing, a light shielding pattern 
11a for a black matrix is formed on the surface side of a 
transparent substrate 4 to position on both sides of a data 
line 5. The data line 5 is formed in intermediate position 
above both light-shielding patterns 11a, 11a through a first 
interlayer insulating film 7. The data line 5 is covered with 
a second interlayer insulating film 13, and a transparent pixel 
electrode 9 is formed on the interlayer insulating film 13. 
[0006] 

A counter substrate 2 is provided with a back matrix 15 
where a window pattern is formed opposite to the pixel electrode 
9. The black matrix 15 is formed with a width W3 to cover the 
data line 5 and the light shielding patterns 11a, 11a positioned 
on both sides thereof. The light-shielding patterns 11a, 11a 
are thus formed, whereby while the width W3 of the black matrix 
15 is reduced to heighten an aperture ratio as compared with 
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that in the case of a single-layered light shielding structure, 
a margin W4 in alignment of both substrates canbe secured larger. 
[0007] 

In order to attain high luminance and reduction of power 
consumption in the liquid crystal display device, however, 
further improvement in the aperture ratio has been demanded 
and also enlargement of a margin in alignment of both substrates 
has been requested as a large-sized substrate is used to improve 
the productivity. 
[0008] 

[Problems that the Invention is to Solve] 

This invention has been made in consideration of the above 
point, and it is the main object to further improve an aperture 
ratio and also enlarge a margin in alignment of upper and lower 
substrates . 
[0009] 

[Means for Solving the Problems] 

This invention provides a transistor array substrate, 
in which a data line and a gate line are disposed to intersect 
each other through an interlayer insulating f ilmon a transparent 
substrate, and a pixel electrode and a thin film transistor 
for switching it are provided in pixel regions partitioned by 
the data lines and the gate lines in a matrix, characterized 
in that a light shielding pattern wider than the data line is 
disposed under the data lines through the interlayer insulating 
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film. 
[0010] 

This invention provides a liquid crystal display device, 
includes: a transistor array substrate in which a data line 
and a gate line are disposed to intersect each other through 
an interlayer insulating film on a transparent substrate, and 
a pixel electrode and a thin film transistor are provided in 
an intersecting part thereof in a matrix; and a counter substrate 
disposed opposite to the transistor array substrate through 
a liquid crystal layer, wherein the transistor array substrate 
is provided with a light shielding pattern wider than the data 
line, which is disposed under the data lines through the 
interlayer insulating film, and the counter substrate is 
provided with a black matrix having an opening corresponding 
to the pixel region. 
[0011] 

[Mode for Carrying Out the Invention] 

An embodiment of the invention will now be described with 
reference to Figs. 1 and 2. A liquid crystal display device 
is, as shown in a sectional view taken in the direction of 
interesting perpendicularly to the data line 5 in Fig. 1, 
constructed so that a transistor array substrate 1 and a counter 
substrate 2 are disposed opposite to each other, and a liquid 
crystal layer 3 is provided between them. 
[0012] 
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The array substrate 1 is, as shown in a typical plan view 
of Fig. 2, constructed so that on a transparent substrate 4 
such as a glass substrate, which is transparent and has 
insulating property, a data line 5 for supplying an image signal 
and a gate line 6 for supplying a scanning signal are disposed 
to intersect each other through a first interlayer insulating 
film 7 (See Fig. 1). A pixel electrode 9 formed of a transparent 
electrode such as ITO and a thin film transistor 10 of an inverted 
staggered structure, for example, connected to the data line 
5 and the gate line 6 to switch the pixel electrode 9 are disposed 
in each of a plurality of pixel regions 8 partitioned by the 
data lines 5 and the gate lines 6 and arranged in a matrix. 
[0013] 

On the transparent substrate 4 , a light-shielding pattern 
11 wider than the data line 5 is formed along the longitudinal 
direction of the data line 5. The light-shielding pattern 11 
can be formed simultaneously with formation of the gate line 
6, and metal materials such as Al, Cr, Ta and Mo-Ta are used. 
The light-shielding pattern 11 is put in a floating insular 
state to be separated from the gate line 6 and the other wirings 
not to cause the problem of capacitive coupling. The 
light-shielding pattern 11 is covered with a first interlayer 
insulating film 7 such as SiN formed to cover the whole surface 
of the transparent substrate 4. An intervening layer 12 made 
of silicon material such as amorphous silicon used for forming 
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a channel of a thin film transistor is formed on the first 
interlayer insulating film 7 positioned on the upside of the 
light-shielding pattern 11. Although the space between the 
data line 5 and the light-shielding pattern 11 can be increased 
in length by providing the intervening layer 12, it is not always 
necessary to provide the intervening layer 12. 
[0014] 

The data line 5 made of Cr or the like is formed on the 
intervening layer 12 , a second interlayer insulating film 13 
of SiN or the like is formed to cover them, and the pixel electrode 
9 is formed thereon. 
[0015] 

In the counter substrate 2, a black matrix 15, a color 
filter 16, an overcoat 17 and a common electrode 18 are 
sequentially formed all over a transparent substrate 14 such 
as a glass plate, which is transparent and has insulating 
property. The black matrix 15 is formed by depositing 
light-shielding film material and patterning an opening equal 
to the pixel region 8 . Although the color filter 16 is provided 
to fill in the opening of the black matrix 15, it is omitted 
in the case of black-and-white display. The common electrode 
18 is formed of a transparent electrode such as ITO similarly 
to the pixel electrode 9. 
[0016] 

The above array substrate 1 and counter substrate 2 are 
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positioned so that the black matrix 15 is located in the boundary 
region between the pixel regions 8, and both are fixed with 
the space for disposing liquid crystal kept as it is by sealing 
material not shown. Liquid crystal is enclosed between both 
substrates to complete the liquid crystal display device. 
[0017] 

The light-shielding pattern 11 on the array substrate 
1 side is, as described above, disposed below the data line 
5 in layers, whereby the width Wl of the black matrix of the 
counter substrate 2 can be set narrower than the width Wl of 
the prior art shown in Fig. 3. Further, an alignment margin 

(an allowable dimension) W2 in positioning both substrates can 
be set larger than the margin W4 of the prior art shown in Fig. 
3. As a result, the aperture ratio of the display device can 
be heightened to increase the luminance or achieve power-saving 
of the backlight, and also the assembling work efficiency in 
the case of using a large-sized substrate can be heightened. 
Further, the light-shielding pattern 11 is formed 
simultaneously with formation of the gate line 6 using the same 
material, and the intervening layer 12 is formed using the 
material of the thin film transistor 10, whereby the aperture 
ratio can be heightened and the shift margin can be increased 
without addition of a new manufacturing process in the same 
process as before. 

[0018] 
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[Advantage of the Invention] 

According to the invention, as described above, the 
aperture ratio of the liquid crystal display device can be 
heightened to heighten the luminance and reduce the power 
consumption, and also the margin in positioning the substrates 
can be increased so that the assembling work efficiency can 
be heightened even in the case of using a large-sized substrate. 
[Brief Description of the Drawings] 

Fig. 1 is a sectional view of the principal part of a 
liquid crystal display device according to an embodiment of 
the invention; 

Fig. 2 is a plan view of the principal part of a thin 
film transistor array substrate according to an embodiment of 
the invention; and 

Fig. 3 is a sectional view of the principal part of a 
liquid crystal display device according to the prior art. 
[Description of the Reference Numerals and Signs] 
1: transistor array substrate 
2: counter substrate 
3: liquid crystal layer 
5: data line 
6: gate line 

7: interlayer insulating film 

9: pixel electrode 

10: thin film transistor 
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11: light-shielding pattern 
15: black matrix 
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